Let K be a weakly compact, convex subset of a Banach space X with normal structure. Browder-Kirk's theorem states that every non-expansive mapping T which maps K into K has a fixed point in K. Suppose now that WCC(X) is the collection of all non-empty weakly compact convex subsets of X. We shall define a certain weak topology T w on WCC(X) and have the above-mentioned result extended to the hyperspace (WCC(X); T w ).
Introduction
The Brouwer, Banach, and Schauder-Tychonoff fixed point theorems were published in the early 1900s. Due in part to the important applications of these results to various branches of mathematics, many mathematicians were attracted to the study of fixed point theory. MarkovKakutani proved that every commutative family of continuous affine mappings of a compact convex set of a topological vector space into itself must have a common fixed point. Later in 1965 Browder and Kirk [4, 10] proved that if K is a weakly compact, convex subset with normal structure of a Banach space X, then every non-expansive mapping T : K → K must have a fixed point. Recently, we obtained some results [6] [7] [8] [9] which are closely related to the Markov-Kakutani theorem. It is the main purpose of this paper to extend Browder-Kirk's theorem to the hyperspace WCC(X) where WCC(X) is the collection of all non-empty weakly compact, convex subsets of the Banach space X.
Notations and preliminaries
Let K be a non-empty, bounded convex subset of a Banach space X with diam(K) = sup{d(x, y) = x − y : x, y ∈ K}. A point x ∈ K is said to be a diametral point of K if sup{d(x, y) = x − y : y ∈ K} = diam(K). K is said to have normal structure if for each convex set M ⊂ K, and M contains more than one point, then M has a non-diametral point (i.e. there exists x ∈ M such that sup{d(x, y) = x − y : y ∈ M} < diam(M)). It is known that every compact, convex set has normal structure and also every convex subset of a uniformly convex Banach space has normal structure. Suppose now BCC(X) is the collection of all non-empty, bounded, closed, convex subsets of X.
Then h is known as the Hausdorff metric and the space (BCC(X), h) is known as the hyperspace over X. Now let WCC(X) be the collection of all non-empty weakly compact, convex subsets of X and CC(X) be the collection of all non-empty compact convex subsets of X. For general X we have CC(X) WCC(X) BCC(X). The notion of weak convergence of bounded, closed, convex sets has been studied by many mathematicians [1] [2] [3] 5, 11] . Hu and Huang [8] defined a certain weak topology T w on the hyperspace CC(X) and they extended the classical Markov-Kakutani theorem to the hyperspace (CC(X), T w ). We shall now define a weak topology T w on WCC(X) and extend the BrowderKirk's fixed point theorem to the hyperspace (WCC(X), T w ). Now let Z denote the complex plane, CC(Z) the collection of all non-empty compact, convex subsets of Z and h the Hausdorff metric on CC(Z). Suppose X * is the topological dual of X and x * ∈ X * , it follows from the weak continuity and linearity of X * that for each weakly compact, convex subset A of X, x * (A) is a compact convex subset of Z and hence x * maps the space WCC(X) into CC(Z). We shall now prove the following lemma.
Thus x * : (WCC(X), h) → (CC(Z), h) is continuous (note that the same h is used to denote different Hausdorff metrics).

Proof. Let r > h(A, B). Then A ⊂ N(B; r) and B ⊂ N(A; r). Hence for each
) and the proof is complete. 2
We shall need the following Lemma 2 which is easily verifiable and is stated without proof.
Lemma 2. Let A, B, C, D ∈ WCC(X). Then (a) A = B if and only if
Recall that the weak topology τ w on X is defined to be the weakest topology on X which makes each x * : (X, τ w ) → (Z, | |) continuous. By Lemma 1, we now have each
) is continuous. Thus, we may define T w to be the weakest topology on the hyperspace WCC(X) such that each
Lemma 3. Addition and scalar multiplication are continuous operations on the space (WCC(X), T w ).
Proof. Suppose a T w -neighborhood
proving that addition is continuous. It can be shown in a similar fashion that scalar multiplication is also continuous.
Suppose now A, B ∈ WCC(X) and α ∈ Z is given, it follows from Lemma 3 that A + B, αA ∈ WCC(X), thus we may now define a subset K ⊂ WCC(X) to be convex if for each Proof. Since K is weakly bounded, we have for each x * ∈ X * , sup{h(x * (A), x * ({0})):
It follows now from the uniform boundedness principle that K is a bounded subset of X, i.e., sup{ a : a ∈ K} N < ∞ for some N . Since A ⊂ K, we have h(A, {0}) = sup{ a : a ∈ A} sup{ a : a ∈ K} N for each A ∈ K proving that K is bounded. 2
Recall that each x * : (WCC(X), T w ) → (CC(Z), h) is continuous. Thus if K is a weakly compact (T w -compact) subset of WCC(X), x * (K) is a compact subset of the metric space (CC(Z), h)
and hence bounded for each x * ∈ X * (i.e. K is weakly bounded). Consequently, it follows from Lemma 4 that we have the following Lemma 5. 
Lemma 5. Suppose K is a weakly compact subset of (WCC(X), T w ). Then K is a bounded subset of (WCC(X), h).
Main results
In a Banach space
. By Hahn-Banach theorem there exists x * ∈ X * and real numbers r 1 , r 2 such that Re Proof. Use Zorn's lemma to obtain a set K 0 ⊂ K which is minimal with respect to being nonempty, weakly compact, convex and invariant under T (i.e. 
